Current and future research efforts by the international surgical community are increasing and becoming more synergistic since the 2013 inception of the Lancet Global Surgery Commission and consequent prioritization of global surgery at the 2015 World Health Assembly.^[@R1],[@R2]^

It is time for plastic and reconstructive surgery to publically join the Lancet Commission to assemble the best evidence, provide cost-effective care, and improve access for low- and middle-income countries (LMICs). It is a surgical specialty founded in World War I, out of a need to provide quality form and function for traumatic injury.^[@R3]^ Plastic and reconstructive surgeons have since been involved in international outreach for decades, with some areas, like burn reconstruction, cleft care, and craniofacial surgery progressing much further than other fields such as graft and flap reconstruction, and hand surgery.^[@R4]^

The aim of this article was to summarize new developments in plastic and reconstructive surgery in global health, to unify our approach to international outreach. Specifically, we discuss 5 topics: current models in international outreach, benefits and concerns, the value of research, the value of international surgical outreach education, and the value of technology.

Part 1: Current Models: Let's Aim for the Diagonal Approach
===========================================================

There are 4 major models of international outreach^[@R5],[@R6]^: Vertical (1-way), Vertical (2-way), Horizontal, and Diagonal. The first 3 are traditional approaches, with their respective advantages and disadvantages, summarized in Figure [1](#F1){ref-type="fig"}. The fourth, "Diagonal development is a concept describing the ideal approach to outreach, depicted in Figure [2](#F2){ref-type="fig"}, reprinted and published in 2012 by Patel et al.^[@R6]^

![Traditional approaches to international outreach. Adapted from Patel et al., 2012, with permission from the supervising author, and *Plastic Surgery International*.](gox-5-e1273-g001){#F1}

![The diagonal approach. Reprinted from Patel et al., 2012, with permission from the supervising author, and *Plastic Surgery International*.](gox-5-e1273-g002){#F2}

The diagonal approach finds synergy between the immediate advantages of vertical inputs and the long-term benefits of the horizontal aims. It focuses on a long-term presence, multidisciplinary follow-up, needs-driven patient selection, bilateral exchange between interprofessional staff, enhancing visiting trainee experience in global health-care delivery and local trainee experience in surgical practice and academic culture, transfer of research skills, and a self-sustainable infrastructure. Successful implementation leads to overflow of qualified local health professionals empowered to provide care to other communities in need.^[@R6]^

This concept has been supported by a number of cleft charities and can be a model for other fields.^[@R7]--[@R9]^ Operation Smile is notably a leader in this field, having served over 100,000 patients in over 25 countries.^[@R7]^ Local medical professionals became further empowered through self-sufficient programs and the imbued volunteer spirit, replacing their international partners, extending the reach of care.^[@R7]^ The continuous commitment to support local sustainable foundations with the same organizational ideals has lead to free, local, humanitarian operations throughout Latin America, Africa, and Asia.^[@R8]^

Part 2: Benefits, Concerns, and Guidelines
==========================================

Plastic surgeons have served in international outreach for decades. The concerns and benefits have been well documented with a recent movement toward guidelines that optimize benefits and minimize concerns and sustainable education and collaboration. Table [1](#T1){ref-type="table"} was created to summarize the current literature.^[@R9]--[@R16]^
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Part 3: The Value of Research
=============================

Global health research in plastic surgery is largely opinion-based, epidemiologic, and retrospective in nature, with a significant recommendation for prevention.^[@R4]^ There is great potential for innovation. Currently, there are 2 avenues for ethical research.

First, international outreach projects are recognizing that quality evaluation and assessment are essential to monitor and improve program development. In 2009, McQueen et al.^[@R7]^ from Operation Smile were the first plastic surgeons to establish an institutional review board and implement an excel electronic medical record to monitor critical indices during surgical missions. This enabled retrospective evaluation of surgical priority, perioperative complications, and program development. A universal consent form included the use of surgical information for research and was signed by the patient's guardian. Other organizations like Facing the World and Smile Train have also followed suit.^[@R18],[@R19]^ Discussion with key members of Operation Smile regarding establishing a reputable Institution Review Board would be a beneficial next step in creating a database for future short-term trips. Academic institutions partnering with charities have also been a source for institutional ethics board approval.^[@R7]^

Second, host institutions within LMICs are using their own institutional ethics board to conduct research. Partnering with host surgeons to address their research needs will direct patient care in a culturally sensitive manner.^[@R20],[@R21]^

Scoping reviews of North American databases in combination with the largest African database, African Journal Online, are recently published, or in progress for all areas of pediatric plastic surgery in global health.^[@R21]--26^ Common themes and research gaps are highlighted in tabular form with the goal of visualizing these data on a world map.^26^ Ultimately, the goal is to streamline resources based on local need and to avoid inefficient and redundant work. A framework is in progress to be submitted to guide other such initiatives. A "Let's Reconstruct Global Surgery" network has been formed using Facebook as a platform to unite all plastic and reconstructive surgeons worldwide interested in global outreach and promote research collaborations.^[@R27]^

Now is the time for high-quality plastic and reconstructive surgical research in global health. Establishing an IRB to create a database and monitor patient outcomes, along with problematic or successful management of perioperative complications in LMICs will boost improvement. Publishing and sharing these data will provide an evidence base for other countries and programs to draw from. Visualizing current research projects on a world map has the potential to accelerate international communication, growth, and collaboration.

Part 4: International Surgical Outreach Education
=================================================

Since the inception of the Lancet Commission for Global Surgery, there has been rising published interest in resident and fellow surgical education.

Methods
-------

The search terms "Education," "Global Health," and "Plastic Surgery" were combined with the Boolean operator "AND" for PubMed and Embase. The term "Global Health" was explored in *Plastic and Reconstructive Surgery*, *Journal of Plastic, Reconstructive and Aesthetic Surgery*, *Annals of Plastic Surgery*, *Journal of Craniofacial Surgery*, *The Journal of Hand Surgery and Burns*, with a manual screen of title and abstract for articles related to resident education.

Results
-------

Three hundred seventy-six citations were screened, with 17 articles included. Of these, 15 articles were published since 2013. Global health education publications by plastic and reconstructive surgeons has multiplied over 7-fold since the inception of the Lancet Commission in 2013, demonstrating that there is interest and value in global health plastic surgical education and in attending electives that comply with the Accreditation Council for Graduate Medical Education Residency Review Committee requirements. The United States is currently a leader in this field, with their national Residency Review Committee recently creating guidelines and a template to enable all US Plastic and Reconstructive Surgery programs to formally accredit their global health curriculum. Table [2](#T2){ref-type="table"} outlines key points from the 15 publications since 2015. Table [3](#T3){ref-type="table"} summarizes available plastic and reconstructive fellows in international outreach and global surgery.
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Conclusion
----------

Resident education in this field is now a priority, with a strong recommendation for accreditation for electives in international outreach. Fellowships in this field can provide further training in this area. Early, ethical, sustainable, collaborative, and guided surgical exposure to global outreach can only be of benefit to all invested parties.

Part 5: Putting Innovative Technology to the Test
=================================================

Navi Radjou, a fellow at Cambridge Judge Business School, founded the concept of frugal innovation. This concept, published in the Innovation Countdown 2030 report, focuses on delivering more and better with simple, abundant resources and an emphasis on collaboration.

Since the inception of the Lancet Commission of Global Surgery, focused efforts to improve surgical infrastructure, education, patient care, and follow-up require cost-effective solutions. It is worthwhile to introduce the scope of solutions currently published.

METHODS
=======

Something New
-------------

The search terms, "innovation, mobile, global health, developing country, technology" were explored for relevant articles in the *Journal of Plastic and Reconstructive Surgery* and the *Journal of Plastic and Reconstructive Surgery Global Open*. The search terms "developing country" were explored in *Burns*, the *Cleft Palate-Craniofacial Journal*, and the *NEJM*.

Something Borrowed
------------------

Abstracts, presentations, and competition winners from the World Health Organization Global Initiative Call for Health Technologies, Partners Advancing Transitions in Health Care and the Innovation Countdown 2030, the Consortium of Affordable Medical Technologies, the Bethune Round Table, and McGill's Centre for Global Surgery were also explored for relevance to plastic surgery in global health.

RESULTS
=======

The following trends emerged in 5 key areas: mobile health innovations within plastic surgery (Table [4](#T4){ref-type="table"}); mobile health innovations outside of plastic surgery (Table [5](#T5){ref-type="table"}),^[@R61]--[@R65]^ burns/wounds (Table [6](#T6){ref-type="table"}),^[@R66]--[@R70]^ and microsurgery.
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Microsurgery
------------

Despite the high equipment costs and labor-intensive procedures, Merell et al., in 2007, published Operation Smile's introduction of microsurgery to Vietnam from 1990 to 2005. One hundred three free tissue transfer operations and 15 peripheral nerve procedures were completed. Facial reanimation, flap prefabrication, and perforator flaps were taught to local surgeons. A continuing education program and efficient resource use will build on this foundation. Two examples of cost-effective technologies include the following:

1.  1\) Low-cost plank microsurgery simulator (\$5): Patel et al.^[@R72]^ introduced the idea of a simple cost-effective simulator with a wooden plank, clothespins, and a penrose drain.

2.  2\) SilpaRamanitor: Kiranantawat et al., in 2014, developed an android smartphone application to monitor free flap color changes with a sensitivity of 94%, specificity of 98%, and false-negative accuracy of 6%.^[@R73]^

CONCLUSIONS
===========

There are some new technologies emerging, with established mHealth innovations in global health that can be applicable to improving access and patient care in plastic surgery and global health. There is a need for well-designed prospective trials to determine whether they can clearly improve outcomes. Collaboration with innovations that are proven to be effective in other fields can accelerate efforts of plastic surgery in global health.

FINAL THOUGHTS
==============

Now is the time to publically join the Lancet Commission in improving the state of evidence in surgery worldwide and increasing access to excellent plastic surgical care. The World Bank's Disease Control Priorities publication identified 44 procedures that are essential for population health: among these were plastic surgical procedures for the treatment of injuries, burns, and congenital malformations.^[@R30]^ The scope of disease requiring plastic surgical skills is even broader and includes the growing burden of diabetes and cancer, as well as trauma.^[@R30]^ Interested individuals in global health can

1.  \(1\) Aim for the diagonal approach to international outreach.

2.  \(2\) Build on established guidelines, develop sustainable education collaborations, and be mindful of the global health ethics to minimize concerns.

3.  \(3\) Collaborate with nongovernmental organizations and local host institutions to establish a research ethics board and take a united, collaborative approach to research and meeting local need. All are invited to the network "Let's Reconstruct Global Surgery."^[@R27]^ This network is currently using Facebook as a platform for all invested in plastic and reconstructive surgery international outreach.^[@R27]^ A multilingual database in the form of a world map that visually organizes data based on common research themes and gaps is being piloted, and all are invited to collaborate.^26^

4.  \(4\) Develop a global surgery curriculum within academic institutions that is ethical, collaborative, sustainable, and accredited by recognized education bodies.

5.  \(5\) Create, apply, and partner with innovative technologies to current plastic and reconstructive surgery outreach projects.

So, can we make a difference?

I have a dream, that together, we can.
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